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Description of Project:

The primary objective of this research is to construct and test “pin stacks.” It is hoped
that this new stack geometry will improve the efficiency of thermoacoustically based
refrigerators, heat pumps and prime movers. Secondary objectives include the exploration of
the desirability and practicality of fractal heat exchanger designs and of parametric sound
sources.

Approaches Taken:

A comparison of the pin stack geometry with the conventional rolled geometry will be
made in a modular prime mover test rig which uses low pressure neon gas straddling room and
liquid nitrogen temperatures. The stack will be constructed by hand sewing a wire back and
forth about 2000 times between the hot and cold heat exchangers. A small acoustic driver will
be added to the rig to allow us to measure the quality factor Q below onset as a function of neon
pressure. The performance of the pin stack will also be compared to the theory for pin stacks,
developed by Greg Swift of Los Alamos National Laboratory, as incorporated in the program
DeltaE.

Accomplishments Completed:

The program DeltaE has been run with the conventional rolled stack geometry used in
previous experiments on this rig, in order to make sure that we can get the program to agree
with experiment. Also, a series of DeltaE runs using pin stacks has been made to increase our
understanding of pin stacks and to optimize the test stack’s dimensions. A wire size of 75
microns with a spacing of 750 microns, in a nearly hexagonal lattice pattern fitting nicely on the
heat exchangers, has been selected. Parts are now being machined in preparation for the sewing
of the stack.

The secondary objectives of fractal heat exchangers and parametric drives have not
been pursued extensively.

Students Associated with Grant:
LT F. Scott Nessler, USN, is conducting his MS. thesis work on this project.
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